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(54) Electronic devices and programming methods therefor 



(57) A technique for programming operating param- 
eters in an electronic device (5) ; such as programmable 
configuration settings, uses an interactive response 
configuration server (10) accessible through the tele- 
phone network (15). The configuration server (10) pro- 
vides voice prompts to an electronic device operator 
(20) over a telephone connection. The voice prompts 
concern a desired manner of operation achievable with 



particular operating parameter settings. Desired oper- 
ating parameter settings are determined based on the 
operator's responses. A programming signal including 
representations of the desired operating parameter set- 
tings is then generated and transmitted to the electronic 
device (5). The electronic device then sets the values of 
its programmable operating parameters in accordance 
with the received programming signal. 
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Description 

Field of the Invention 

The invention relates to electronic device program- s 
ming. 

Background of the Invention 

Many communication devices, such as facsimile w 
(fax) machines, private branch exchange (PBX) equip- 
ment, radio telephones including cellular and PCS tele- 
phones, require users to enter initial configuration infor- 
mation, such as telephone numbers, names, pass- 
words, account numbers and other ^programmable set- '5 
tings before the device can operate in a desired manner. 
Typically, consumer-oriented communication devices 
employ keypads and displays to enable the entering of 
configuration information by a user. For many consum- 
er entering configuration information using a keypad 20 
and display can be confusing and : more often, undesir- 
ably burdensome. Also, the configuration keypad and 
display may provide little or no use during operation of 
a communication device beyond the initial and/or infre- 
quent configuration programming. As a consequence, 25 
the inclusion of such components in cost-sensitive con- 
sumer-oriented devices is considered relatively costly 
in view of the one-time or infrequent use. 

Alternalive methods for entering configuration infor- 
mation include attaching a personal computer (PC) to so 
the electronic device and executing configuration soft- 
ware in the PC provided by the device manufacturer. 
Such configuration programming is often used for tele- 
phone network devices including, for example, particu- 
lar types of network routers. Configuration programming 3S 
using an attached PC is often less burdensome to use 
relative to configuration keypad and display. Moreover 
configuration programming using a PC advantageously 
enables reduced manufacturing costs for the device due 
to the omission of the configuration keypad and display. 40 
However, such a programming method is undesirable 
for users who do not own or have access to personal 
computers such as, for example, a large number cf pur- 
chasers of consumer-oriented electronic devices. 

Accordingly, a recognized need exists for a relative- -*s 
ly low cost and easy to use programming technique that 
does not require special programming equipment. 

Summary of the Invention 

so 

The invention is based on an advantageous pro- 
gramming technique for setting operating parameters in 
an electronic device, such as programmable configura- 
tion settings, using an interactive configuration server 
accessible through the telephone network. More specif- ss 
ically. the configuration server provides voice prompts 
to an operator of the electronic device over a telephone 
connection The voice prompts concern a desired man- 



ner of operation achievable with particular operating pa- 
rameter settings. Desired operating parameter settings 
are determined based on the operator's responses. A 
programming signal including a representation of the 
desired operating parameter settings is then generated 
and transmitted to a destination electronic device. The 
destination electronic device sets the values of its pro- 
grammable operating parameters in accordance with 
the received programming signal. 

Such a programming technique provides enhanced 
programming ease for the device operator Moreover, it 
is advantageously possible to employ relatively low cost 
components in the electronic device for enabling pro- 
gramming in this manner. In particular, it is possible for 
an electronic device according to the invention to in- 
clude a programming controller and telephone line in- 
terface to perform the needed operations to receive and 
store the operating parameters. The device configura- 
tion server can also be provided at relatively low cost as 
a computer having an interface to the public switched 
telephone network (PSTN) and corresponding voice 
prompt and operating parameter databases. 

It is alternatively possible for the electronic device 
operator to contact the configuration server using a dif- 
ferent telephone line than the telephone line used for 
the electronic device. Accordingly, after the configura- 
tion server has determined the desired operating pa- 
rameters based on the operator's responses from this 
remote telephone line, the configuration server auto- 
matically calls the telephone number of the electronic 
device and establishes a connection before the pro- 
gramming signal representing the operating parameters 
is transmitted. 

The technique of the invention is advantageously 
useable for programming a variety of telecommunica- 
tion devices including, for example, facsimile machines, 
facsimile routers, private branch exchanges, answering 
machines, cable modems, radio telephones including 
cellular and PCS telephones. Moreover, a dedicated tel- 
ephone line is not required for electronic device pro- 
gramming according to the invention. It is possible to 
attach a telephone line to the device as needed, when 
programming is desired. As a consequence, the pro- 
gramming technique of the invention is also useable in 
other types of electronic devices including video cas- 
sette recorders, video cameras, televisions, audio and 
multimedia equipment as well as other programmable 
electronic devices such as home appliance controllers 
and security systems, and cable and satellite television 
set-top controllers providing, for example, television- 
based internet access. 

Additional features and advantages of the invention 
will become more readily apparent from the following 
detailed description and accompanying drawings. 

Brief Description of the Drawings 

FIG. 1 illustrates a schematic block diagram of an 
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exemplary electronic facsimile device and configu- 
ration server connected to a telephone network for 
programming the device in accordance with the in- 
vention: 

FtG. 2 illustrates a schematic block diagram of an 5 
exemplary component arrangement for the facsim- 
ile device of FIG. 1 in accordance with the invention: 
FIG. 3 illustrates a flow diagram of an exemplary 
method performed by the facsimile device of FIG. 2 
for programming operating parameters in accord- 10 
ance with the invention: 

FIG. 4 illustrates a schematic block diagram of an 
exemplary component arrangement for the config- 
uration server of FIG. 1 : and 

FIG. 5 illustrates a flow diagram of exemplary oper- is 
ations performed by the configuration server of FIG. 
4 for programming operating parameters of an elec- 
tronic device in accordance with the invention. 

Detailed Description 20 

FIG. 1 shows an exemplary arrangement 1 for pro- 
gramming a facsimile transmission device (fax ma- 
chine) 5 using a configuration server 10 over a public 
switched telephone network (PSTN) 15 in accordance 25 
with the invention. Telephones 20 and 25 are connected 
to the fax machine 5 and PSTN 25. respectively, and 
enable an operator to communicate with the configura- 
tion server 10 for programming the fax machine 5. 

The depiction of the facsimile device 5 for an etec- 00 
tronic device that is programmable in accordance with 
the invention is for illustration purposes only and not 
meant to be a limitation of the invention. The invention 
is directed to an electronic device having particular pro- 
gramming features and components that enable the set- 3S 
ting of the device's operating parameters. However, the 
particular function performed by operation of the elec- 
tronic device is not critical to practicing the invention. 
Accordingly, the technique cf the invention is advanta- 
geously useable for programming a variety of telecom- -to 
munication devices including, for example, facsimile 
routers, private branch exchanges, answering ma- 
chines, cable modems, radio telephones including cel- 
lular and PCS telephones. Moreover, the programming 
technique is also useable for programming electronic -*$ 
devices not typically considered telecommunication de- 
vices including, for example, video cassette recorders 
(VCR) : video cameras, televisions, audio equipment 
and other multimedia equipment and controllers such 
as home appliance controllers and security systems, so 
and cable and satellite television set-top controllers pro- 
viding, for example, television-based internet access. 
For such devices, it is possible to attach a telephone line 
to the device only as needed, when programming is de- 
sired. 55 

Also, although the fax machine 5 communicates 
with the configuration server 10 over a wired telephone 
network, e.g.. the PSTN 15. it is alternatively possible 
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for the fax machine 5 to communicate with the configu- 
ration server 1 0 over a wireless telephone networ k, such 
as a cellular or PCS network, or a combination of wire- 
less and wired telephone networks according to the in- 
vention. 

For clarity of explanation, the fax machine 5 has the 
capability that enables facsimile data signal transmis- 
sions to be alternatively routed over a data network such 
as, for example, Internet 30, or over the PSTN 15 to fa- 
cilitate reduced facsimile transmission costs. In FIG. 1. 
an exemplary Internet Service Provider (ISP) 35 pro- 
vides access between the PSTN 15 and Internet 30. Al- 
so, a second fax machine 40 is connected to the PSTN 
15 as well as the Internet 30 through a local area net- 
work (LAN) 45. 

In transmitting a facsimile data signal representing 
a document from the fax machine 5 to the fax machine 
40. the fax machine 5 determines the less costly route 
for the signal between routes over the PSTN 15 or the 
alternate data network. Such cost determination is 
based on, for example, the location of the recipient, the 
time of day and day of the week, and a toll rate schedule 
for the PSTN 15 and alternate data network. It is possi- 
ble for the fax machine 5 to gain access to the alternate 
data network in a conventional manner such as estab- 
lishing a telephone connection with the ISP 35 over the 
PSTN 1 5 by dialing a toll-free number and using Internet 
telephony hardware and/or software manufactured by, 
for example, Lucent Technologies Inc., Murray Hill, N.J. 
In an alternative arrangement, a fax machine can ac- 
cess an alternate data network through a local area net-, 
work such as the arrangement shown for the fax ma- 
chine 40 and LAN 45. 

The added capability for alternate data network 
routing requires the fax machine 5 to possess a relative- 
ly large number of programmable operating parameters. 
Exemplary operating parameters for the fax machine 5 
include conventional fax machine parameters such as 
time, date, name, telephone number, communication 
protocols, stored telephone numbers for repertory dial- 
ing, as well as parameters relating to accessing and us- 
ing the alternate data network including telephone num- 
bers or LAN addresses of communication servers for the 
alternate data network as well as toll charge rates for 
the PSTN and alternate data network transmission. The 
programming technique of the invention facilitates such 
operating parameter setting in an advantageous man- 
ner. 

In accordance with the invention, programming the 
operating parameter settings is performed by the fax 
machine operator dialing the telephone number of the 
configuration server 1 0 using the telephone 20 attached 
to the fax machine 5. It is possible for the telephone 20 
to be a handset and dual-tone-multiple-frequency (DT- 
MF) keypad integrated with the fax machine 5. The con- 
figuration server- 10 is an interactive response system 
that provides voice prompts over the PSTN 15 to the 
operator regarding desired operating parameter set- 
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lings and/or desired manners of operalion for ihe fax 
machine 5. The operator responds to such voice 
prompts using the telephone keypad or voiced replies. 
The configuration server 10 determines the desired op- 
erating parameter settings based on the operator's re- s 
sponses. 

A programming signal representing the desired op- 
erating parameter settings is then generated and trans- 
mitted to the fax machine 5 by the configuration server 
10. The fax machine 5 receives the programming signal io 
and stores the operating parameter settings according 
to the values represented in the signal. It is alternatively 
possible for an operator to program the fax machine 5 
in a similar manner using the telephone 25 connected 
to the PSTN 15 by a telephone line 17 that is different 
than the telephone line connected to the fax machine 5 
and telephone 20. 

In such a remote telephone arrangement, the oper- 
ator calls the configuration server 10 and responds to 
the voice prompts regarding the desired manner of op- 20 
eration as previously described with respect to using the 
telephone 20. However, in the remote telephone ar- 
rangement, the configuration server 10 dials the tele- 
phone number of the fax machine 5 and establishes a 
connection prior to transmitting the programming signal 25 
to the fax machine 5. Further in this remote telephone 
arrangement, it is desirable for the programming signal 
to also contain an indicator such as a signal header 
identifying Ihe signal as containing operating parameter 
settings. 30 

It is further possible to provide a level of security for 
the operating parameter programming according to the 
invention by having the fax machine 5 and/or configura- 
tion server 10 perform processes for verifying that the 
operator attempting to program the fax machine has au- 3S 
thority to perform such operation. Such security proc- 
esses are useable whether the operator is attempting 
to program the fax machine 5 using an attached handset 
and keypad or a remote telephone, to provide a level of 
protection against unauthorized modification of the fax -to 
machine's operating parameters. For instance, a secu- 
rity password or equivalent, known by the configuration 
server 10. can be given to an operator having program- 
ming authority. Then t upon establishing a connection 
between the operator and configuration server 10. the -ts 
server 10 can request, receive and verify the security 
password, prior to transmitting the communication sig- 
nal. 

FIG. 2 shows an exemplary configuration for the fax 
machine 5 ?n FIG. 1 to enable operating parameter pro- so 
gramming in accordance with the invention. In FIG. 2. 
functional components are connected to an image read- 
er 100 and printer 105 of the fax machine 5 For clarity 
of explanation, these functional components are repre- 
sented by boxes in FIG. 1. The functions executed in ss 
these boxes can be provided through the use of either 
shared or dedicated hardware including, but not limited 
to. application specific integrated circuits, digital signal 
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processors, processors or multiple processors execut- 
ing software Use of the term "processor" and "control- 
ler* and forms thereof should not be construed to refer 
exclusively to hardware capable of executing software 
and can be respective software routines performing the 
corresponding functions and communicating with one 
another 

More specifically, in FIG. 2. the fax machine 5 in- 
cludes random access memory (RAM) 110 coupled to 
the image reader 100 and printer 105. The RAM 110 is 
further coupled to an exemplary encoder/decoder 115 
for encoding image data read by the image reader 100 
and for decoding image data received by the fax ma- 
chine 5 to be printed by the printer 105. It is possible for 
such encoding and decoding to be data compression 
and decompression processes in accordance with con- 
ventional facsimile compression standards such as : for 
example, the ISO/CCITT Recommendation T.4 com- 
pression standard associated with the Recommenda- 
tion T30 facsimile standard described in ITU-T Recom- 
mendation T.4 Standardization of Group 3 Facsimile Ap- 
paratus for Document Transmission, v. 7 (1996).. which 
is incorporated by reference herein. It is also possible 
to omit the encoder/decoder 1 1 5 if encoding and decod- 
ing operations are performed by the operation controller 
135. 

The encoder/decoder 115 is also coupled to a mo- 
dem 120 that is further coupled to a telephone line in- 
terface (TLI ) 1 25. The modem 1 20 modulates image da- 
ta signals for transmitting by the fax machine 5 and de- 
modulates image data signals received by the fax ma- 
chine 5. The TLI 125 is a coupling interface to a tele- 
phone line 1 30 connected to the PSTN 1 5 of FIG. 1 . The 
TLI 125 is controlled by the controller 135 to perform 
calling operations to establish connections over the 
PSTN 1 5 or Internet 30. shown in FIG. 1 : for transmitting 
facsimile data, as well as an off-hook operation for re- 
ceiving a call from the PSTN 15 such as from another 
fax machine or from the configuration server 10 of FIG. 
1 . It is possible for the TLI 1 25 to include a conventional 
data access arrangement (DAA) for the TLI 125 such 
as. for example, the DAA's manufactured by Cermetek 
Microelectronics. Inc. of Sunnyvale, CA.. 

A system controller 130 includes an operation con- 
troller 1 35 and a programming controller 1 40 coupled to 
an operating parameter memory 1 45. The programming 
controller 1 40 controls the operation of setting operating 
parameters stored in the controller memory 145 based 
on the method of the invention. An exemplary method 
performed by the programming controller 1 40 for setting 
the operating parameter data stored in the memory 145 
according to the invention is described below with re- 
gard to FIG. 3. 

The operation controller 1 35 controls the operations 
of the image reader 100. printer 105. encoder/decoder 
115. modem 120 and TLI 125 for performing facsimile 
receive and transmit operations in a manner based on 
the operating parameter settings stored in the controller 
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memory 145. The particular manner in which ihe oper- 
ation controller 1 35 controls operations of the lax ma- 
chine 5 is not critical to practicing the invention. It is pos- 
sible for the operation controller 135 to control opera- 
tions in a similar manner to that used in conventional 
facsimile transmission devices with the exception of en- 
abling a facsimile document to be transmitted to a des- 
tination device over an alternative data network. 

FIG. 3 shows an exemplary method 200 of the pro- 
gramming controller 1 40 for programming the operating 
parameter settings when a telephone is attached to the 
fax machine 5 as illustrated in FIG. 1 . Referring to FIG. 
3. the telephone number of the configuration server 10, 
shown in FIG. 1 . is dialed for the operator in step 205. 
It is possible for the programming controller 1 40 to have 
access to a stored telephone number of the configura- 
tion server 1 0 to dial the server 1 0 for the operator, such 
as when the operator activates a programming button 
on the fax machine 5 or at initial power up of the machine 
5. In the alternative, it is possible for the operator to di- 
rectly dial the server's telephone number in step 205. 

Upon establishing a telephone connection, the con- 
figuration server 1 0 transmits voice prompts over the tel- 
ephone connection. The fax machine 5 then conveys 
these voice prompts to the operator in step 210. Then, 
in step 21 5. responses to the voice prompts by the op- 
erator are conveyed to the server 110. It is possible for 
the operator to respond to such voice prompts by : for 
example, generating DTMF tones using a keypad of the 
telephone 20, and/or speaking responses to be proc- 
essed by a speech recognition processor in the config- 
uration server 10. The configuration server 10 then de- 
termines corresponding desired operating parameter 
settings based on the operator's responses and gener- 
ates a programming signal containing a representation 
of the desired operating parameter settings. This gen- 
erated programming signal is transmitted to the fax ma- 
chine 5 over the established telephone connection. 

The fax machine receives the transmitted program- 
ming signal in step 220. Then, in step 225. the desired 
operating parameter settings represented therein are 
identified by the programming controller 140, shown in 
FIG. 2. The identified operating parameter settings are 
then stored in the controller memory 145. shown in FIG. 
2, in step 230. 

Accordingly, the programming method of the inven- 
tion facilitates a relatively easy process for setting op- 
erating parameters that can be implemented in electron- 
ic devices, such as a fax machine, at relatively low cost. 
In particular, as shown in FIG. 2. it is possible to imple- 
ment the method of the invention by only adding a pro- 
gramming controller with access to a telephone line in- 
terface of the electronic device. Further it is advanta- 
geous for the operations of such a programming con- 
troller and a corresponding operation controller of an 
electronic device to be included within a single system 
controller processor or ASIC. 

It is also possible for an operator to perform such 
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programming of operating parameter settings according 
to the invention using a telephone connected to a differ- 
ent telephone line than the fax machine 5. such as the 
telephone 25 : shown in FIG. 1 . It is possible to employ 
s a method substantially similar to the method 200 of FIG. 
3 for performing such remote telephone programming. 
More specifically, step 205 of dialing the telephone 
number of the configuration server 10. shown in FIG. 1 . 
is performed by the operator from the remote telephone. 
10 The configuration server 1 0 than transmits correspond- 
ing voice prompts to the operator and determines de- 
sired operating parameter settings based on the opera- 
tor's responses as in the method 200. 

However steps 210 and 215 for conveying the 
'5 voice prompt signals and corresponding operator's re- 
sponses via the fax machine 5 are omitted. Instead, after 
the configuration server 10 determines the desired op- 
erating parameter settings based on the operator's re- 
sponses, it must dial the telephone number of the fax 
machine 5 prior to transmitting the generated program- 
ming signal containing the determined operating param- 
eter settings. Then, the fax machine 5 can perform steps 
220. 225 and 230 for receiving the programming signal, 
and identifying and storing the desired operating param- 
eter settings contained therein. 

Numerous techniques are useable by the program- 
ming controller 140, shown in FIG. 2, to detect that a 
programming signal with operating parameter settings 
is being received. However, the particular technique em- 
ployed is not critical to practicing the invention. Exem- 
plary techniques for detecting that a programming signal 
is being received includes providing an indicator in the 
programming signal, such as in a signal header or initial 
tone, identifying that the signal is a programming signal. 
In the alternative, it is possible for the fax machine 5 to 
make such a determination based on a stored address 
in the device's memory that corresponds loan automatic 
number identifier ( ANI ) of the calling configuration serv- 
er 10 provided by a switch of the PSTN 15. 

FIG. 4 illustrates an exemplary component arrange- 
ment of the configuration server 10 of FIG. 1. Such an 
arrangement can be provided, for example, by a con- 
ventional personal computer or computer server. As in 
FIG. 2. the functional components of the arrangement 
of FIG. 4 are represented as boxed for clarity of expla- 
nation. Accordingly, the functions executed in these 
boxes can be provided through the use of either shared 
or dedicated hardware including, but not limited to. ap- 
plication specific integrated circuits, digital signal proc- 
essors, microprocessors or multiple processors execut- 
ing software. 

In FIG. 4. the server 10 includes a controller 300 
connected to operating parameter and voice prompt da- 
tabases 305 and 310. The voice prompt database 310 
contains entries representing respective voice prompts 
for the operator for programming the fax machine 5. It 
is possible lor such database entries to be digitized 
speech for the respective voice prompts or digitized 
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speech phonemes or segments of speech that when 
concatenated in a particular order produce the desired 
voice prompts. The operating parameter database 305 
contains data entries for the possible operating param- 
eter settings that can be used in the fax machine 5. The 
configuration server 10 relics on the entries in this da- 
tabase for generating the previously described pro- 
gramming signal 

The controller 300 is connected to a TLI 31 5 for es- 
tablishing a connection in response to an operator call- 
ing the server 1 0 and, optionally, for dialing an electronic 
device to be programmed. A speech synthesizer 320 is 
connected between the controller 300 and the TLI 315. 
The speech synthesizer 320 is used by the controller 
300 for producing the voice prompt signals based on en- 
tries in the voice prompt database 305 It is alternatively 
possible to employ a different type of audio signal gen- 
erator instead of the speech synthesizer 320 for gener- 
ating the desired voice prompts in accordance with the 
invention. 

A digital signal processor (DSP) 325 and speech 
recognition processor (SRP) 330 are also connected 
between the controller 300 and TLI 31 5 for processing 
operators' responses in a form suitable for reading by 
the controller 300. For instance, it is possible for the DSP 
325 to detect DTMF tones received when an operator 
responds to a voice prompt using the telephone keypad. 
In a similar manner the SRP 330 processes voiced re- 
sponses received by the operator. The particular type of 
speech recognition processor used for the SRP 330 is 
not critical to practicing the invention. Speech recogni- 
tion processors useable for the SRP 330 include, for ex- 
ample, conventional speech recognition processors 
such as the CONVERSANT® system manufactured by 
Lucent Technologies Inc. Further, it is possible to omit 
the SRP 330 if voiced responses are not accepted by 
the configuration server 10. 

In addition, an encoder 335 and modem 340 are al- 
so connected between the controller 300 and TLI 315 
for transmitting the programming signal to the fax ma- 
chine 5. The particular representation of the desired op- 
erating parameter settings contained in the program- 
ming signal is not critical to the invention as long as such 
representation is readable by an electronic device. It is 
possible to use a conventional modem data signal for- 
mat for the programming signal such as. for example. 
V34. V.32, Bell2l2A and 103. V.22 bis. V.23 and V.21, 
or sequences of DTMF tones or other data conveyance 
protocols such as low bitrate frequency shift keying for 
generating the programming signal transmitted to an 
electronic device in accordance with the invention. 

FIG. 5 depicts an exemplary method 400 for the 
configuration server 10 of FIGS. 1 and 4 for program- 
ming an electronic device such as the fax machine 5 of 
FIGS. 1 and 2. Referring to FIG. 5, the configuration 
server 10 receives a telephone call from an electronic 
device operator in step 405. The controller 300. shown 
in FIG. 4. then causes the speech synthesizer 320 to 



generate a voice prompt concerning desired operation 
of the electronic device and/or a desired operating pa- 
rameter setting in step 410 and the server receives the 
operators response in step 41 5. If the response is in the 
5 form of a DTMF signal, then the DSP 325, shown in FIG. 
4. processes the signal and provides the corresponding 
information to the controller 300. If the response was a 
voiced speech signal, then the signal is processed by 
the SRP 330. 

to Then, in step 420, the method 400 proceeds to step 
410 to transmit another voice prompt if additional infor- 
mation is needed from the operator. However, if addi- 
tional information is not needed from the operator the 
method 400 proceeds from step 420 to step 425. In step 
'5 425. desired operating parameter settings for the elec- 
tronic device are determined based on the operator's 
responses. If the operator's responses concerns a de- 
sired operating setting, then the determination step 425 
only includes the processing ofthe operator's response 
20 to identify which setting has been selected. The control- 
ler 300 then causes the TLI 315 to dial the telephone 
number of the destination electronic device in step 430. 
It is possible for this telephone number to be obtained 
from the operator in response to a corresponding voice 
2S prompt transmitted in step 410. 

After a telephone connection has been established 
with the destination electronic device in step 430. the 
controller 300 generates the programming signal and 
transmits it to the device over the established telephone 
oo connection in step 435. For example, the controller 300 
first generates a signal representing the determined op- 
erating parameter settings which is encoded by the en- 
coder 335 and modulated by the modem 340 to form the 
programming signal that is transmitted to the destination 
3$ electronic device. It should be readily understood that 
step 430 of dialing the destination electronic device can 
be omitted if the operator called the configuration server 
10 from a telephone attached to the destination elec- 
tronic device, such as the telephone 20 attached to the 
-to fax machine 5 in FIG. 1 . In such instance, the program- 
ming signal is transmitted over the same telephone con- 
nection that is used for transmitting the voice prompts 
and corresponding operator responses. 

After the programming signal is transmitted in step 
435 in rIG. 5. the method 400 performs an optional step 
440 of transmitting device, address, location, telephone 
number information and/or other configuration parame- 
ter information to a directory server that maintains at 
least one database of cross-reference tables of ad- 
so dresses such as IP addresses, locations and/or tele- 
phone numbers for respective devices. Conventional di- 
rectory services such as. for example. InterNic-- a co- 
operative activity between the National Science Foun- 
dation. AT&T and Network Solutions. Inc.. maintain a 
55 server database of domain names and corresponding 
IP network number assignments. The InterNic directory 
server enables individuals to access and communicate 
with a particular electronic device over the internet con- 
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veniently based on ihe registered domain name for lhat 
device instead of the corresponding IP address. In a 
conventional manner users are required to disadvanta- 
geous^ manually register or update information such as 
the domain name and the IP address with such directory 
servers by, for example, accessing the directory server 
from the internet at the domain name *www. internic. 
net". 

In contrast, step 440 enables such updating or reg- 
istration with a directory server to be performed auto- 
matically by the configuration server in accordance with 
the invention based on operator responses received tn 
step 415. Accordingly, step 440 advantageously pro- 
vides updating and registering information with directory 
servers in accordance with the invention without bur- 
dening the user to perform the burdensome manual reg- 
istration. It is alternatively possible to perform the meth- 
od 400 without step 440 in accordance with the inven- 
tion. 

Moreover the process steps of the method 400 
have been shown in a particular order for illustration pur- 
poses only. It is possible to perform several of the steps 
in a different order or concurrently. For instance, the de- 
termination step 425 can be performed in a concurrent 
or overlapping manner with voice prompt and operator 
response receiving steps 410 and 415. 

■ Although the invention has been described with re- 

spect to a fax machine capable of routing facsimile data 
over an alternate data network, it should be readily un- 
derstood that the programming technique of the inven- 
tion is useable on more conventional fax transmission 
devices as well as other telecommunication devices in- 
cluding, for example, answering machines, fax routers, 
cable modems, radio telephones such as cellular and 

"T'" PCS wireless telephones that have access to a tele- 
L phone network. Moreover, the invention is advanta- 
geously further useful for programming electronic devic- 
es that are not typically considered telecommunication 
devices such as, for example, video cassette recorders 
(VCR), camcorders, audio equipment including receiv- 
, ers and preamplifiers. However, an interface to a tele- 
phone line, such as a conventional RJ-11 telephone 
jack, would be required in such devices to enable com- 
munication between the programming controller of such 
devices and the configuration server over a telephone 
network. Also, in such devices, a telephone line need 
only be connected to the interface once or infrequently 
for a relatively short time duration to enable receipt of 
the programming signal. 

The invention has been described with regard to op- 
erating parameters that concern programmable config- 
uration of an electronic device including, for example, 
date, time, name, selected communication protocols, di- 
rectory of frequently dialed telephone numbers, selecta- 
ble methods of alerting the operator of particular device 
conditions such as particular audible alerts for an out- 
of-paper condition in a fax machine, as well as other pre- 
set parameters such as antenna options for a VCR or 



AM/FM tuner. This description of the invention wilh re- 
gard to setting an electronic device's programmable 
configuration is for illustration purposes only and it is 
possible to perform other types of programming accord- 

s ing to the invention. For instance, it is possible for an 
operator to program a VCR to record a particular televi- 
sion show, or for an audio cassette deck to record a par- 
ticular radio broadcast using the programming tech- 
nique of the invention. 

io Although several embodiments of the invention 
have been described in detail above, many modifica- 
tions can be made without departing from the teaching 
thereof. All of such modifications are intended to be en- 
compassed within the following claims. For instance, it 

'5 is possible for a single configuration server to program 
different types of electronic devices based on an oper- 
ator's response identifying the particular type of device 
to be programmed. It is also possible for the configura- 
tion server to possess preset configuration operating 

20 parameter settings that can be recalled for a destination 
device by an operator opting for such preset configura- 
tion settings when prompted. 

Moreover, operating parameter settings deter- 
mined by the configuration server for a particular desti- 

25 nation device can be optionally stored by the configura- 
tion server for later recall for reprogramming the partic- 
ular destination device or programming a different des- 
tination device. Thus, upon a malfunction, such as pow- 
er interruption or other event likely causing corruption ol 

oo the stored operating parameters in the controller mem- 
ory of the device, it is possible for the device to auto- 
matically place a telephone call to the configuration 
server and transmit a recall request signal to have its 
operating paramctors recalled and retransmitted to it. 

35 

Claims 

1. A configuration server method for programming an 
•to electronic device over a telephone network com- 
prising: 

establishing a telephone connection in re- 
sponse to receiving an incoming call: 
•*s sending voice prompts to a source of said in- 

coming call, said voice prompts concerning a 
desired operation of a destination electronic 
device: 

receiving responses from said source in reply 
so to said voice prompts: 

determining desired operating parameters for 
said electronic device based on said received 
responses: 

generating a programming signal including a 
55 representation of said desired operating pa- 

rameters: and 

transmitting said programming signal to said 
destination electronic device over an estab- 
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lished telephone connection- 

2. The method of claim 1 further comprising establish- 
ing a telephone connection between said server 
and said destination electronic device by dialing a s 
telephone number of said electronic device prior to 
transmitting said programming signal to said de- 
vice. 

3. The method of claim 1 wherein the telephone con- w 
nection established in response to receiving an in- 
coming call is established through said destination 
electronic device and wherein the programming sig- 
nal is transmitted over this telephone connection. 

75 

4. The method of claim 1 wherein at least one of said 
responses is voiced speech from said source, said 
method further comprising speech recognition 
processing said voiced speech response. 

20 

5. The method of claim 1 wherein at least one of said 
voice prompts requests a selection of one of a plu- 
rality options and said response is a corresponding 
DTMF tone, said method further comprising 
processing to identify said selection. 25 

6. The method of claim 1 wherein at least one of said 
voice prompts requests said source to select a par- 
ticular operating parameter setting from a plurality 

of settings. jo 

7. The method of claim 1 wherein said voice prompts 
and said operator parameter settings concern pro- 
gramming a telecommunication device. 

35 

The method of claim 7 wherein said voice prompts 
and said operator parameter settings concern pro- 
gramming a facsimile device 

The method of claim 1 wherein said voice prompts 
and said operator parameter settings concern con- 
figuration programming said destination electronic 
device. 

0. The method of claim 1 wherein said generated pro- 
gramming signal includes a programming signal in- 
dicator detectable by said destination electronic de- 
vice. 

1. The method of claim 1 further comprising the step so 
of transmitting information to a directory server 
based on said responses received from said 
source. 

2. A method for programming an electronic device ss 
comprising: 



sponse to an incoming call from a device con- 
figuration server: 

receiving a programming signal from said con- 
figuration server over said established tele- 
phone connection, said programming signal in- 
cluding a representation of for said electronic 
device: 

detecting said desired operating parameter set- 
tings in said programming signal: and 
storing at least one of said detected operating 
parameter settings in memory. 

1 3. The method of claim 1 2 wherein said operating pa- 
rameters represent a desired programmable con- 
figuration of said electronic device. 

14. The method of claim 1 3 further comprising perform- 
ing at least one operation in accordance with said 
stored operating parameter settings. 

15. The method of claim 1 2 further comprising; 

dialing a telephone number of a device config- 
uration server over a telephone line: 
receiving voice prompts from said server over 
a corresponding established telephone con- 
nection concerning a desired operation of said 
electronic device: and 

transmitting response signals to said server 
over said telephone connection corresponding 
to replies by an electronic device operator, 
wherein said correspondingly generated pro- 
gramming signal is received over said corre- 
sponding established telephone connection for 
said voices prompts and responses. 

16. The method of claim 1 5 wherein said dialing step is 
performed at initial power-up of the electronic de- 
vice 

17. The method of claim 1 2 further comprising: 

in response to an event likely causing corrup- 
tion of said stored operating parameters, dial- 
ing said configuration server telephone number 
over said telephone line: 
transmitting a recall request signal over said 
telephone line after a connection has been es- 
tablished: 

receiving said programming signal from said 
configuration server over said established tel- 
ephone connection 

detecting said desired operating parameter set- 
tings in said programming signal: and 
storing at least one of said detected operating 
parameter settings in memory. 



establishing a telephone connection in re- 18. An electronic device comprising: 
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an operations controller: phone line interface is adapted for programming 

controller memory coupled to said operations said device, 

controller said operations controller for control- 
ling operations of said electronic device in ac- 
cordance with said programmable operating s 
parameter settings stored in said controller 
memory: 

a programming controller coupled to said con- 
troller memory: and 

a first interface for connection to a telephone 10 
line, wherein said programming controller is 
adapted to receive a programming signal in- 
cluding representation of desired operating pa- 
rameter settings for said electronic device from 
a configuration server over a telephone con- '5 
nection through said interface, and wherein 
said programming controller is further adapted 
to store at least one of said operating parameter 
settings in said controller memory. 

20 

19. The device of claim 18 wherein said operations and 
programming controller are formed within a single 
system controller. 

20. The device of claim 18 further comprising a tele- 25 
phone handset and keypad, wherein said program- 
ming controller enables a device operator to estab- 
lish a telephone connection with a configuration 
server over a telephone network from said tele- 
phone handset and keypad and enables receipt of oo 
said programming signal over the established tele- 
phone connection. 

21. The device of claim 18 further comprising a tele- 
phone interface, wherein said programming con- 3S 
troller enables an operator to establish a telephone 
connection with a configuration server over a tele- 
phone network over said telephone line interface 
and said telephone interface and enables receipt of 
said programming signal over the established tele- -*o 
phone connection. 

22. The device of claim 18 wherein said programming 
controller is adapted for programming configuration 
operating parameter settings of said device. -*s 

23. The device of claim 18 wherein said device is a tel- 
ecommunication device. 

24. The device of claim 23 wherein said telecommuni- so 
cation device is a document facsimile device. 

25. The device of claim 24 wherein said document fac- 
simile device is capable of routing documents over 

a telephone network or an alternate data network. ss 

26. The device of claim 1 8 wherein said device is a non- 
telecommunication device and wherein said tele- 
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